(1968) Radiology 90, [36] [37] [38] [39] [40] [41] Ommaya A K, Metz H & Post K D (1972) 573-579 (1972) In: Harbert et al. (1972) ; pp 249-260 Dr J H W Pexman (Midland Centre for Neurosurgery and Neurology, Holly Lane, Smethwick, Warley, Worcestershire) Gamma Camera or Rectilinear Scanner Most neuroradiological departments started brain scanning with a Picker Magnascanner, but many of these are now due for replacement. Since they have been in use the number of brain scans performed per year has increased fairly rapidly and whilst we performed 276 three-view scans from April to September in 1969, in the six months ending in March 1972 we did 541 four-view examinations, an increase of work of approximately 170 % in three years. Rogers (1972) states that the national average work load of a single-headed scanner is 700 cases per year, or 3-4 patients per day. A doubleheaded scanner will do more, and 6-12 examinations per day can be done on a gamma camera. The camera is faster because it has a much larger crystal than the scanner and can photograph the entire brain without having to move, whereas the scanner, with its focusing collimator, detects only the radiation arising from one point, and moves across the patient in a series of parallel lines measuring the radioactivity at each point.
The problems our department had to resolve were what our requirements would be over the next seven years and which apparatus would satisfy these requirements. The ideal apparatus must perform examinations quickly, so that we can do more cases. It will need to examine ill patients easily, fit in emergency cases and perform additional views without disrupting the day's work. It must give us better resolution of the lesions, and if dynamic and sequential studies can be performed on it we may learn whether the lesion is vascular or neoplastic, and even be given a clue to the underlying histology. We hope we will be able to perform additional views such as vertex views easily, and we expect the apparatus to be readily adaptable for computerization and tomography, if we want these facilities and can afford them. Naturally the apparatus must be reliable and we hope it will not be too costly.
Between 1965 and 1968 cameras and scanners were thought to be of equal accuracy in the detection of brain lesions. McCready (1969) thought the scanner better for the posterior fossa, and Morczek et al. (1969) also favoured a scanner. In 1970 two large series were published, Van Eck & Penning recommending a scanner and Pedersen & Haase concluding that a gamma camera was best. Burrows (1973) During the last year we have tested a doubleheaded brain scanner made by J & P Engineering Limited and two gamma cameras, Nuclear Enterprises Scinticamera IV and the Nuclear Chicago High Performance Pho-Gamma 1206, and the results we obtained with them will be briefly described. The isotope used was technetium 99m and the dose 10 mCi.
J & P Doable-headed Brain Scanner Keeling (1971) helped develop this apparatus for brain scanning.1 It records both lateral views simultaneously and then by rotating the heads on the central axis both sagittal views can be obtained at once, so that a four-view scan can be obtained in 40 minutes. A vertex view can be obtained by angling one scanning head forward through 900. As the two scanner heads are pivotted to rotate around the patient's head with the patient supine, axial tomographic sections can be cut and Kuhl & Sanders (1971) claim these detect 6 % of basal lesions which would otherwise have been missed.
The J & P scanner produces high quality scans, its resolution being better than that of the Picker, and, since one can angle the scanner heads in relation to the plane of scan, excellent angulated posterior fossa views can be obtained. The apparatus is well made and design faults of the 'Miss J McAlister (St Bartholomew's Hospital) also took part in the development of the apparatus display system have been corrected since our trial. It can easily and relatively cheaply have a computer print-out.
Nuclear Enterprises Scinticamera IV The resolution of this gamma camera was not as good as that of our 1967 Picker V Magnascanner (Pexman 1973 ) and on this basis we would not consider it as a replacement.
We usually missed lesions on this camera which measured 2 cm in size on the Picker photoscan, but on reviewing our material some six months and 300 cases later we found we were able to detect all the slightly larger lesions (3-3.6 cm in diameter) which we had originally missed. This indicated the value of experience in the interpretation of polaroid prints, experience which I think, with respect, clinicians are sometimes reluctant to acquire. We learnt that vertex views were of value, and how dynamic studies on a gamma camera can be used in the diagnosis of angiomas and infarcts (Rosenthal 1968 , Griep et al. 1970 . A dynamic study consists of eight anteroposterior exposures each of 2 seconds taken starting 8 seconds after intravenous injection of the isotope to record all phases of the cerebral circulation.
Nuclear Chicago High Performance

Pho-Gamma 1206 Camera
The camera head is easily positioned and patients can be studied in the erect and supine positions. With the patient supine studies can be done with A a the examination. On the other hand two lesions were detected on the camera but not on the scanner and, in all, five lesions under 2 cm were detected by this camera. When the three-lens Q; O. ;.I....._ polaroid prints from the camera were compared to the photoscans from the Picker Magnascanner equal results were obtained in 18 cases, the scanner preferred in 6 cases and the camera preferred in 9 cases.
Sequential studies were performed in 17 cases and found to confirm the static study in 10 and give additional information in 4 cases. They consisted of two lateral views, each taking 30 seconds, ;~~~~~~~~~~~~performed at 5 and 30 minutes after injection of the isotope (Fig 1) . Two meningiomas showed a very dense uptake when compared to the sagittal sinus uptake and the pathological uptake remained constant in size and density over 25 l l * 1 l~~~minutes.
Of ten malignant tumours, three showed an increase in density over the 25-minute period and 2 of these increased in size as well. In 3 others the uptake was less dense than that of a meningioma and did not change between the two films. Two cases mimicked meningiomas and 2 had no uptake in the first 30 minutes. We examined 3 hmmatomas which decreased in size while being studied; 2 of them decreased in density. although 88% of meningiomas and 93% of angiomas were detected. One of the criticisms of a gamma camera is its display system, as many clinicians do not like polaroid prints. Alternatively, therefore, the g02 _ ;iaiti9iB, p 0 results can be recorded on 35 mm film and projected at a later date, or photoscans, very similar to those produced by a scanner, can be obtained using a photoscope attachment on the camera. the camera head either below the patient's head or on top of it. Conclusion
Some authors such as Burrows recommend the
In a selected siries of 33 lesions examined on Both the J & P brain scanner and the Nuclear both the Picker Magnascanner and on the Chicago High Performance Pho-Gamma 1206 Nuclear Chicago High Performance Pho-Gamma camera gave better resolution than the Picker V 1206 camera (the full series was reported by Magnascanner (Fig 2) . Vertex views could be promises to be a very good scanner. On the other hand the Nuclear Chicago gamma cameras are recommended throughout North America and Europe and this model lives up to their reputation. Unfortunately in our limited series we could not assess it with regard to the posterior fossa but Pedersen claimed that it detected 3 out of 5 lesions in his series. An important practical point is that, if ill patients were brought to the department lying in their beds, they could be examined by both instruments without moving them from their beds.
Only the gamma camera will perform dynamic and sequential studies. A four-view examination can be done on the Picker Magnascanner in 60 minutes, on the J & P scanner in 40 minutes and on the Nuclear Chicago gamma camera in 32 minutes. However, on an ill patient the camera could do one view in If minutes with slight loss of resolution, whereas the J & P scanner would take 15-20 minutes.
Finally, the basic cost of a J & P scanner is £15 000 whilst the Nuclear Chicago gamma camera costs £19 500, the extra money buying a high work capacity, speed, versatility and dynamic and sequential studies. Computerized transverse axial scanning is a new diagnostic X-ray system which departs from conventional concepts in that one of the familiar elements, the X-ray film, is replaced by a system of crystal detectors and a computer.
The idea arose out of investigations by Mr G N Hounsfield, at EMI Ltd, into the use of computers for dealing with data which, in their original form, would be difficult or impossible to interpret and putting them into a more understandable pattern.
Mr Hounsfield realized that conventional X-ray systems, the essential elements of which have long remained basically unchanged, offered considerable scope for such an investigation.
Using a suitably designed scanning gantry, a continuously operating X-ray tube and a narrow collimated X-ray beam, the transmission of X-ray photons across a slice of tissue may be measured by a crystal detector system in such a way that 28 000 simultaneous equations may be constructed and solved by the computer. The solutions are then transformed into a large number of absorption coefficients by inverting and taking the logarithms. These absorption coefficients may then be used as picture points and related to a matrix of chosen size. By adopting a suitable scale of tissue density a picture of the structures within a selected slice may be constructed and displayed on a cathode ray tube.
The results are stored, computed and then made available from a magnetic disc to construct a picture on a cathode ray tube, which may be photographed or printed out as a paper record of the absorption coefficients, i.e. a computer print out.
